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A B S T R A C T
There has been considerable evolution in epilepsy healthcare for children over the last decade in the
United Kingdom. There has been no single explanation for this. The development of national clinical
guidelines, locally delivered but nationally designed educational programmes, nation-wide clinical
audit, clinical networks and development of designated services have all had complimentary roles in
enabling the implementation of national recommendations for the development of epilepsy care. These
models may be applicable to other healthcare settings outside the UK.
 2014 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Epilepsy is a common and serious neurological disorder in
childhood. In reality it is not a single disease, but comprises a range
of electro-clinical phenotypes that result from many underlying
disorders, so should be referred to as the epilepsies. There have
been concerns about the provision of care for children and young
people with epilepsies in the United Kingdom (UK). This paper
reﬂects on the development of that care in the UK, in particular
over the last 15 years.
2. Ten years ago and more
There have been calls to improve the care of children with
epilepsy since the 1950s.1 At the start of the 21st century a report
noted that most children with epilepsy were seen in general
paediatric clinics by paediatricians without additional expertise or
training in childhood epilepsies.2 The report described an
inadequate focus on epilepsy services and patients concerned* Corresponding author. Tel.: +44 1382 632804.
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England commented that epilepsies had remained ‘‘in the
shadows’’ for decades, that ﬁve earlier reports had remained
largely unimplemented and that the disease remained an
‘‘unglamorous’’ area of clinical practice.3
The UK National Clinical Audit of Epilepsy-related Death
reviewed pre-death care and post-death investigations in children
and adults over 12 months.4 Although the proportion of children
that could be reviewed in detail was small, the key ﬁndings of an
Expert Panel showed that 77% of children had ‘‘deﬁciencies’’ in
their care and that 59% of deaths in children were potentially or
probably avoidable. Deﬁciencies identiﬁed included inadequate
drug management, access to specialist care and investigations, and
a lack of holistic management.
A report commissioned by the Royal College of Paediatrics and
Child Health (RCPCH) on the care of children with epilepsies in
Leicester by an individual paediatrician was published in 2001.5 It
found that of almost 2000 children with a diagnosis of an epilepsy,
32% had been misdiagnosed, either because they did not have
epilepsy or the type of epilepsy diagnosed was incorrect. There
appeared to be excessive and/or unnecessary, drug treatment in
almost one third of children. This doctor’s practice is unlikely to
have been unique; high rates of misdiagnosis have been reportedserved.
Fig. 1. Children’s epilepsy admissions following appointment of a children’s
epilepsy nurse specialist.
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centre in Denmark, 85% of which were already on anti-epileptic
drug treatment, the diagnosis of an epilepsy was removed in
approximately 40%.6
The ﬁrst children’s Epilepsy Specialist Nurse (ESN) post in the
UK was established in 1991 and by 1995 there were 14 ESN posts in
the UK, although only three worked exclusively with children.7
There were 47 consultant paediatric neurologist posts,8 an
equivalent of one per million of the UK population and there
was little acknowledgement that, as for diabetes or cystic ﬁbrosis,
there was a need for an identiﬁed general paediatrician to take the
lead for planning and providing local epilepsy care. The ﬁrst
reported transition service for young people with epilepsy into
adulthood was in Liverpool in 1991,9 but a few years later there
remained only a handful of such clinics across the UK.
In 1998, Appleton and colleagues published a retrospective
casenote-based audit of the care of children presenting with a
possible epilepsy.10 Invitations to participate were made through
the British Paediatric Neurology Association (BPNA), at that stage
comprising 150 members. Nine centres expressed an interest in
participating in the audit, but at 12 months only 50 completed
forms were returned from three centres in the UK. The authors
noted that the response rate was extremely low despite the data
form containing 12 simple questions and a minimum data
requirement for only 20 patients. They commented further that
the most likely explanation was a ‘general reluctance’ to
participate in a national audit.
The Royal College of Physicians of Edinburgh (RCPE) convened a
conference of interested professionals in Edinburgh in September
2002 leading to the publication of the ‘Edinburgh Consensus
Statement’.11 It noted that there was an urgent need for national
standards of clinical practice to be implemented and monitored. It
called on the initial diagnosis of epilepsy to take place in the
context of a properly resourced integrated clinical network, and for
patients to be seen within two weeks of referral. The diagnosis of
an epilepsy should be conﬁrmed by a consultant with expertise in
the epilepsies as demonstrated by training and continuing
education in the epilepsies, peer review of practice and regular
audit of diagnoses. Epilepsies should account for a signiﬁcant part
of this consultant’s clinical workload, equivalent to at least one
session a week.
3. What has happened since then?
3.1. Development of children’s epilepsy teams
3.1.1. Children’s Epilepsy Specialist Nurses
There are some 80 children’s Epilepsy Specialist Nurses (ESN) in
the UK but still less than half of paediatric units have access to this
resource.12 There is considerable qualitative data (but minimal
quantitative data) that demonstrates the beneﬁts of a Children’s
ESN. Beneﬁts include: improved access to specialist services;
improvements in communication for families as well as between
healthcare professionals and education services; reduction in GP
visits and attendances in Accident and Emergency Departments.13–
16 The appointment of a Children’s ESN in a district general hospital
halved the number of epilepsy related admissions (Fig. 1), similar
to other published data.17,18 They have an established role and
remit through the UK Epilepsy Nurses’s Association.19
3.1.2. Paediatric neurologists and paediatricians with expertise in the
epilepsies
In part from a BPNA recommendation that there should be a
minimum of one paediatric neurologist per 0.5 million UK
population and in part through waiting time pressures, there
has been a steady, albeit slow, rise in consultant paediatricneurologist numbers. In 2012 the total number of Consultant
Paediatric Neurologists was 119 (106 whole time equivalents).
While there has been a long-established training programme
for paediatric neurology, the identity of and training requirements
for a ‘general paediatrician with expertise in the epilepsies’ had
been less well deﬁned. A UK audit concluded that the care received
by children with an epilepsy was better if they had attended a
speciﬁc paediatric seizure clinic than if they were seen in a general
paediatric clinic.20 In common with developments elsewhere in
paediatrics, such as in diabetes and respiratory diseases, it appears
that there is now an increasing acceptance of this role. The
‘Epilepsy12’ audit identiﬁed 346 ‘general paediatricians with
expertise’ posts across the 197 audit units.11
More recently agreement has been reached on the ‘competen-
cies’ required in training for ‘paediatricians with expertise in the
epilepsies’ and these have been adopted in 2014 by the RCPCH.21
The model is that of clinicians working together in deﬁned ways
with paediatric neurologists rather than in place of them.
3.2. Voluntary (‘third’) sector
The origins of the voluntary sector organisations lay in the
Victorian epilepsy ‘colonies’ established in the late 19th century
and it was not until 1950 that the British Epilepsy Association
(now, Epilepsy Action) was established. This and other organisa-
tions provide comprehensive information as well as campaigning
and lobbying, and funding research. Much of the important third
sector work operates at the political level within the UK and with a
visible presence in a variety of parliamentary working groups.
3.3. Guidelines
Clinical guidelines on epilepsy care were published by the
National Institute for Health and Care Excellence (NICE) and the
Scottish Intercollegiate Guidelines Network (SIGN) in 2004 and
2005 respectively.22,23 The former addressed children and adults
while the latter was dedicated speciﬁcally to children and young
people. These guidelines gathered existing published evidence,
graded the strength of that evidence according to established
criteria, and derived recommendations for practice. Inevitably,
where evidence was lacking, some ‘good practice’ recommenda-
tions were derived from consensus. The guidance contained clear
implications for clinical resource provision as well as for clinical
practice.
3.4. Professionals’ education in children’s epilepsies
The BPNA have developed a series of workshop-based
paediatric epilepsies training courses based on published clinical
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experienced faculty. Three levels of Paediatric Epilepsy Training
(PET) course were designed, aimed at a variety of health
professionals from trainee paediatricians, children’s nurses and
ESNs, general and community paediatricians, through to tertiary
paediatric neurologists.24 Since the inception of these small group
workshop-based courses in 2005, more than 4500 NHS personnel
have received standardised training in the epilepsies. Of whom
over 1000 have been at consultant and approximately 1800 have
been in paediatric training grades. The success of these courses has
been recognised by a parliamentary award and through requests to
run similar courses in other countries.
3.5. Epilepsy clinics
There have been signiﬁcant changes in the structure of services
for children with epilepsies. By 2012 nearly 60% of paediatric units
held at least one epilepsy clinic per week. ‘First seizure’ clinics with
rapid access and short waiting times, are now commonplace. The
ﬁrst reported transition service for young people with an epilepsy
to adult practice was in Liverpool in 1991 and a recent survey
described a transition service in the signiﬁcant majority of tertiary
paediatric units in the UK.25 However, such a service is still only
available in a ﬁfth of UK paediatric units.
Misdiagnosis may now be less common. A recently published
study examined temporal trends in the incidence of epilepsy as
recorded in UK primary care. The annual incidence of a diagnosis of
epilepsy declined by 4% per annum between 2001 and 2008, after
adjusting for age, gender and deprivation. The equivalent declines
were 47% in cumulative incidence and 9% in annual incidence
down to levels that are comparable with other industrialised
countries.’’26 There may be an increasing acceptability of
uncertainty as a diagnostic state, with clinicians more inclined
towards the active management of uncertainty rather than
perhaps historic approaches where a diagnosis of an epilepsy
was assumed, with subsequent trials of anti-epileptic treatment.27
The effect of this may be more accurate diagnosis as compared to
even a decade ago.
3.6. Clinical networks
Managed Clinical Networksa were formally introduced as part
of the Scottish NHS National Services Division in 1999. The
‘Scottish Paediatric Epilepsy Network’ was formed in 2004
encompassing clinicians, nurses, voluntary sector representa-
tives, and families. Its broad aims are to promote the delivery of
high quality care to children and ensure equity of services across
Scotland. Although the Children’s and Long Term Conditions
National Service Frameworks make reference to managed clinical
networks, there is no formal NHS structure for such networks in
England. Numerous informal, though no less successful, children’s
regional epilepsy networks operate throughout the UK providing
educational support and service collaboration. As a further
development a network approach is being developed for
children’s epilepsy surgery in the UK. The England and Wales
newly commissioned Children’s Epilepsy Surgery Service and the
Scottish Paediatric Epilepsy Surgery Programme both seek to
improve both the number of children being evaluated for, and
undergoing, a surgical treatment to optimise their clinical
outcome.a ‘Managed Clinical Networks’ are deﬁned as linked groups of health profes-
sionals and organisations from primary, secondary and tertiary care, working in a
co-ordinated manner, unconstrained by existing professional and administrative
boundaries, to ensure equitable provision of high quality clinically effective
services.3.7. Audit
Following the publication of NICE and SIGN clinical guidance, an
audit tool utilising selected clinical recommendations derived
from those guidelines, was developed in the East Midlands area of
England. This was piloted through a number of audit cycles.28
Using this pilot data an application was made to run a UK-wide
audit of children’s epilepsy care in the year following a child’s
diagnosis known as ‘Epilepsy 12’. Fundamental to the design of the
audit was the mapping of a set of 12 Performance Indicators to
published NICE and SIGN guideline recommendations (Fig. 2). The
audit was funded jointly via the Health Quality Improvement
Partnership and Healthcare Improvement Scotland and managed
through the RCPCH. The ﬁrst ‘Epilepsy12’ report was published in
September 2012.11
Of 197 audit units that manage children in secondary care
services in the UK, 186 participated and submitted data on a total
of 5000 children seen over a six-month epoch. Information was
collected on their initial diagnosis as well as their ﬁrst 12-month
follow-up. This retrospective casenote audit showed that approxi-
mately half had their assessment in an acute setting and that 20%
had an additional neurodisability. One third had a conﬁrmed
diagnosis of an epilepsy at the end of the 12 month period. The
audit demonstrated many areas of good practice; however, 20% of
children did not see a paediatrician with expertise in epilepsy, only
46% of units in the UK had access to a children’s ESN and only 20%
of units held a speciﬁc young persons’ epilepsy transition clinic.
3.8. Standards of care
In 2013 NICE published Quality Standards for children’s
epilepsy services describing high-priority areas for quality
improvement in a deﬁned care or service area. Each standard
consists of a prioritised set of speciﬁc, concise and measurable
statements.29 Examples include a timescale from primary to
secondary service referral, availability of ENS resource, provision of
written emergency care plans, and transition of young people with
an epilepsy into adult services.
Alongside these Quality Standards, NHS England has introduced
a ﬁnancial model designed to introduce additional payments for
providers with ‘best practice’ activity. Enhanced payments are
available for ongoing outpatient epilepsy follow-up for providers
who can demonstrate deﬁned best practice and ongoing partici-
pation in national audit.
4. Commentary
As recently as 15 years ago there were major and justiﬁable
concerns over the state of epilepsy services for children in the UK.
In part, progress has been driven by media interest on issues such
as sudden death in epilepsy and misdiagnosis. The media coverage
of the ‘Leicester enquiry’ described it as ‘one of the biggest cases of
misdiagnosis in the history of the NHS’ and where the ﬁnancial
compensation for families reached £4million.30
The contrast between the 1998 national audit and the 2012
‘Epilepsy12’ audit is particularly striking. The very low recruitment
rate in 1998 is in sharp contrast to the participation of 95% of
paediatric units 14 years later. Is this related to an evolving
governance culture of mandatory audit or to a more deﬁned service
provision? The ‘Epilepsy 12’ audit has provided us with a snapshot
of the care provided for almost every child in the UK presenting
with a suspected epileptic seizure in a six-month epoch. The
results of the audit continue to demonstrate signiﬁcant variation of
resource amongst paediatric units in the UK including access to
ESNs and paediatric neurologists, and lack of transition facilities for
Fig. 2. ‘Epilepsy 12’ national audit: performance indicators.
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Indicators not limited by resource have shown much better results.
Despite longstanding concern about the extent to which clinical
guidelines are implemented in general, this appears not to be the
case for children’s epilepsies. Why might this be?
 Participation in the BPNA PET programme has been a success. Of
the 1046 consultants it is very likely this includes the 347
consultants identiﬁed in the ‘Epilepsy12’ audit as those
‘‘paediatricians with expertise’’. Similarly, 81 of 82 children’s
ESNs have participated on a PET course.
 The care of children with epilepsies is now an established
specialist area within paediatric care. The UK’s Epilepsy
Specialist Nurses Association (ESNA) has a steadily increasing
membership of 275, of whom 82 work with children and with 50
having a title of ‘Children’s ESN’.
 In parallel to work on training for general paediatricians with
epilepsies expertise, similar work to deﬁne ‘competencies’ and
an appropriate caseload for Children’s ESNs is in progress under
the guidance of the Royal College of Nursing.31
 The continued expansion of children’s epilepsy networks across
the UK may have contributed to an improved knowledge and
understanding of epilepsy within the constituent paediatric
units. This has also helped to secure new Children’s ESN posts
and has improved the infrastructure of care for children with
epilepsies and their families.
We would suggest that clinical guidelines can be better
implemented with support from a targeted national training
programme and the parallel development of deﬁned clinicalservices. This has helped the success of a national audit that can
demonstrate progress and motivate for further improvement in
the quality of care for children and young people with epilepsies.
The developing ‘machines’ of quality standards and commis-
sioning structures may enable further improvements in quality of
care but continuing education and the development of deﬁned
service provision will remain the vital ‘oil’ to make this happen. We
suggest that such developments may be appropriately adapted for
other healthcare settings beyond the UK.
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